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VIBRATION TEST REPORT

This test report contalns the results of the vibration tests performed on the AN/TRN-41 TACAN
Navigational Set.

1. Test ldentification. Vibration test as defined in Appendix V-C of the Equipment Test
Plan for Navigational Set, TACAN, AN/TRN-41,
2, Functional Purpose of Test. AN/TRN-41 system qualification.

3. Test Objectives. To demonstrate that the system meets the requirements of Specification
No. 404L-701-5017A, Part 1, Paragraph 3.2,5.2.3 (20 August 1976).

4, Description of Test Article. The AN/TRN-41 system in the manportable configuration
is made up of three packages consisting of the following:

Recelver-Transmitter, Radio, RT~1202/T
Antenna, AS -3132/T
Ancillary Group

Each of these three units and the Direct Current Power Filter, F-1439/T, were
subjected to the vibration test as described in the equipment test plan.

5. Summary of Test Results.

a. Pre and Post Vibration Operational Tests. All pre and post vibration operational
tests ware run successfully.

b. Vibration Tests. There were no resonances observed during the search made on any
of the units tested. Therefore, sinusoldal cycling was performed per the procedure.

c. Visual inspection. The visual inspection showed that thers was no damage
incurred to the units as o result of the vibration test.

é. Description of Test Setup. Each of the units under test was separately strapped to

the vibration fixture and vibrated on three mutually perpendicular axes. The vibration fixture
was a Ling Vibration Exciter Model 290 and a Ling Sine Wave Controller Model SCO-100.
Pictures showing the vibration test set up are found In attachment 1 of this report.

7. Photographs. See Attachment 1.

8. Test Equipment. See Attachment 2,

9. Test Data. See Attachment 3.

10.  Test Conditions. The tests were conducted In a test laboratory environment.

i
;
i
[




bl Thab i o ar. i

11, Test Results Analysis. The AN/TRN-41 system passed successfully the vibration tests
as described in the equipment test plan. The vibration tests revealed no design weaknesses
within the system,

Because the antenna and filter box were vibrated when a complete system was not
available for system operational testing, individual operational tests for these units were run

before and after vibration. The proceedures for these individual unit tests are Included in
Attachment 4,

12,  Certification. The data sheets shown In Attachment 2 have been signed by a Montek
Quality Assurance representative and a DCAS representative, certifying that the test results
are authentlc, accurate, current and in accordance with the related test plan.
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DC POWER FILTER VIBRATION TEST
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ANTENNA SUPPORT ASSEYBLY - MANPORTABLE CONFIGURATION VIBRATION TEST
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ANTENNA - MANPORTABLE CONFIGURATION VIBRATION TEST
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RECEIVER-TRANSMITTER - VIBRATION TEST
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ATTACHMENT 2
TEST EQUIPMENT
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TEST EQUIPMENT

TP SRR

Description/Manufacturer Model
Oscilloscope, Tektronix S/N B251950 465
Signal Generator, RF, H.P, 612A
S/N 8250
Peak Power Meter, Boonton S/N B-463 89008
Pulse Generator, Data Pulse 1108
Counter, Fluke 1953
Half-Ampl, Det. Montek S/N 002 EM-144
RF Detector, Montek S/N 173 GRM97
Monltor Ant., Montek 006300
Test Box - Interconnection - Montek

{ Power Supply HP 62748
Power Supply Acoplan

i Power Supply, Sorensen QR4075A
Directional Coupler 20 dB, Narda 30428
Directional Coupler 10 dB, Microlab CBA-78
Variable Attenuvator, Welnschel 0-10 dB 905
RF Attenuator, Welnschel 10dB
Antenna Test Box, Montek EM-148
Multimeter, Fluke 8120A
Vibration Exclter, Ling 290
Sine Wave Controller, Ling SCO-100
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Calibration
7/6/77
6/23/77

N7

5/12/77 ‘;
8/12/77

6/2/77

5/24/17
N/A

N/A

\N\6/78
12/5/77
N7
2N3/78

12/13/77
N/A
\1/22/77
8/2/77
N/A

N/A
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ATTACHMENT 3
VIBRATION TEST DATA SHEETS

T a.:?%;;i




R rtmemeost e

/

h..ﬁ ...mwﬂ A 3lva

L L/b2s% 3iva

Jﬂuw ) - W, 3KILviN3SIu43d vO
L)

aiva

b Ao /5w

§ ¥3IINIONI

3ivo : NYIJINHI3IL
3AJDFI0NL W3S cu_.ldahl WM UWMIIIAD TN L FaTIIHL SN
AW N FUTOWN WYy 3n = % 1 J?...MJAF ﬂmaﬂn.ﬂﬂ ST MYNOSIA O™ AN, TFIAHL X

FHNTVE SILVIIONI X GNY O SI LINN SILYIIONI A 3I3HD
"ONITDAD TWAIOSNNIS ONY 1S3L 1713MA HOVI HOd X JHVYIN HO A 3I3HD 2

(D U015 335) “ADNINDIYAL HOVWI HOA
1531 7173MaA 40 3ANLITdWY QY023d "3INY 14 HOY3 Y04 S3ONVNOS3IH JHIAIS LSOW N0 IHL AHO23H "L

- e e o L4

1334S WiwvQg

S310N
d
| Y l2mo0s fzoo HaL7i4
! dwy ZHOQS 200k /74 "OIINGD I1EVY
7 | - - L —1 |~ -LHOdNY VI NI ASSV
4 j ZH 1H40ddNS YNNILINY
| dwy "NOILLYENOIINGD
P H 005 | €00
P il Vi : L~ 4 - | 4 378v1H0divYW
e _ LA - 1A ] ] “ zH NI VANILNY
duy ENTAT
o X 1] X ix I DX I 0. X . 1X)] . IX
b £ ['4 ! v € A 3 v £ 4 1
AL AL A VA AL AL A VAL A A S AL A
Ve
wnam,_ Mz...>u>ux INYId Z 3NVId A 3NVYId X 0344 NS .
s g . 430409
1¥ASIA ._<Eomna_w= J0NLITdNY ANV STIININVIHA 1730 GNVY HIHYIS JINVYNOSIH
NNv\ 8 \C.T. 3iva . W3.1SAS

V-C-4




TEST DESCRIPTION ), geario w

DATE o (ze [+ 1

‘ 1. + Input Resistance
2, Reverse Voltage Protect
3. Turn On Time
4, Voltage Drop from J1-1 to J2-1

Test Engineer
QA Representative

DCASD

OPERATIONAL TEST DATA SHEETS
FILTER, DIRECT CURRENT POWER, F~1439/T

Pre Test Post Test

35S 1 351 35.7 +4Q
v v’ Check if OK

LOO A L0 M st < 10 Msec
L~ Ll 1.5 volts

o a—"
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DATA SHEET

ANTENNA OPERATIONAL TESTS

TEST P( -

C//I ZL 0

*

ANT SERIAL NO.:

OO 5

I. Antenna Speed and Reference Triggers

DATE

“'- ¢ 99

TECH D e 1D el

Specification MEASUREMENTS
15 Hz 135 Hz 1350 Hz
66.666 7407 ps 740 us
PERIOD $0.133 ms +14.8 ps +10 ps
BASE LINE LEVEL | >43.5v v v —
PULSE AMPLITUDE| > 3.0V - — —
PULSE RISE TIME | & 20 s = il —
1. Antenna Speed Error
Antenna speed error alarm condition (3.5 Vdc min.) —
Antenna speed error normal condition (0.7 Vdc max.) [ ’

11l. Voltage Standing Wave Ratio (VSWR)

L1.5:1 YN

IV. 15 Hz & 135 Hz Modulation (Check if OK)

C
Y R )AMJ' ‘7"/-/6/77

Goflrn -
Q. fet 4-¢-77 A
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DATA SHEET

ANTENNA OPERATIONAL TESTS

TeST_ Ror Uie  awe P Deop N /e B
ANT SERIAL NO.: D@2 TECH
|. Antenno Speed and Reference Triggers
Specification MEASUREMENTS
15 Hz 135 Hz - 1350 Hz
66.666 7407 ps 740 ps
PERIOD 40,133 ms +14.8 ps £10 ps
BASE LINE LEVEL | >+43.5V Sov Sov S.ov
PULSE AMPLITUDE| > 3.0V SV S v Sow
PULSE RISE TIME | & 20 s & \us Lius | LIms
Il.  Antenna Speed Error L bblms 141045 HI S

Antenna speed error alarm condition (3.5 Vdc min.)

Antenna speed error normal condition (0.7 Vdc max.)

HIl. Voltage Standing Wave Ratio (VSWR)

£1.5:1 3% |

IV. 15 Hz & 135 Hz Modulation (Check if OK)

d
%

N R \71{«} 6’/9/77
Cet Nomn S
& Gortmacnn

A~ §-777
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DATA SHILLEY

AN/TRE-4]

OVERATIONAL TESTS

Test V; L,‘/)ADA Tes Date 9-14-27
System RT Ser //o‘ o0 Tiine 7,’0 O
ecl 2 D T L
Veeirin _bagr iy o pmzoge. 1" ¥Damrt S
Para, Description Pre RoeT Post
Mo, Tust Tes Test  [Requivements Units
6.1 Calibrated BF insertion loss
PL= /.2 B N/A | /A | N/A | /A N/A
Used in deteriaining RF peak pewer,
6.2 System turn on normal operation v’ v Check ifOK | N/A
6.3.] Antenno radioted signal / v
15 2 . Check if OK | N/A
g ¥ L
135 Ha Check if OK 1 N/A
6.3.2 Antenna Speed Lbt7 66,667 +,133 | ms
A1 ‘
6.4.1,1 | Correct identity code Check il OK j N/A
6.4.1.2 | ldentity period 32.03 7.2 37.543.75 | Seconds
6.4.2 Pecl: power
(1) Reading of peak power meter
Pm = (/e V0mew N/A ‘oits
(2) Conveit to dBm =10 log Y
Pm % 109 = Pip dBm /q'fg‘qu dox N/A dBm
Total power output in dbm - )
Pradgm * P1_ = $0.749 ,Z;;/, 50 dbin dB
*Inseriion loss sce 6.1 above, 0/~
6.4.3.3 | Pulse count 92)0 72/0 7200 1. 180 Counls
6.4.4,2 | Pulse shape .3
Width (50%) 3'3 Jo 3.5+0,5 5
; Rise time (10-90°5) 20 |2- 240,25 ps
s Fall time (50-10%5) 2.y |2-¢ 2.5:0.5 s
| 6.4.4.4 | Pulse spacing .0 |17-C 12,010.1 |4
i _
1.4,5.2 | Delay « 60 110 s 15 Hz 1rig 1o first v v Check if OK
burst pulse, ]

s n - e v
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DATA SHIELT
O TTONAL TESTS
AR/ LN 41 (Contiucrd)

——nn— e < - .o — — —— ——

e e

June 30, 1976

Deseription Pre PocT Post
Tesi Test | Test

- —

Requirements Unils

Correct notth Burst = 12 pulse pubis spaced
30201 ps

Dclay 0 310 s -~ 135 1= trig to first
bursi pulse

Coniect Aux buist = & pulse pairs spaced

244.0,1 s
RT veplies 1o 3320 inierreyations

Demard only moda = times to switch from

ON o STBY
wiﬂﬁl%(sccond:
0
SY8Y mode

Detnend Only mode = time fo switch from
STBY to ON

<15 sec
ON AP mode
DM OMLY mexde
. . L (/
Switch from DME to TACAN
Anfenna Alarn - Within four seconds

Alarn Resct

RT Alann ~ Within five scconds

N

Alarm Res et

VOV NV O R N
\\

Check if OK

Check if OK

Check if OK

223]0 (C(:U'i;:*/'(.-){:cf R T¥

Check if OK

Check if OK

Gliocl ik OK
Check if OK
Check if OK
Check if OK
Check if OK
Check if OK
Check if OK

Check if OK

Vil-1
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ATTACHMENT 4

PRE AND POST OPERATIONAL TEST PROCEDURES
FOR ANTENNA AS-3132/T AND
FILTER, DIRECT CURRENT POWER, F-1439/T

SR T S SO .

o PR Ny
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FILTER, DIRECT CURRENT POWER, F-1439/7

Operational Tests - For Pre and Post Mechanical Tests

Resistance Test. Using the digital voltmeter measure the resistance from J1-1 to J1-2,
Record on data sheet. It should be 35.7 + 4Q.

Current limit the 28 volt power supply to .5 amps ond connect the +28 VDC to J1-2 and
the retum to J1-1 and observe that because of current limiting the power supply voltage
is reduced to less than 1 volt. Check data sheet.

Turn the power supply off and connect the +28 VDC leod to J1-1 and the retumn to J1-2,
Observe with an oscilloscope J2-1 when the power supply is tumed ON. The voltage should
rise to 28 VDC and obtain this voltage in not less than 10 M seconds.

Connect a 2.8Q resistor as a load across J2 pins 1 and 2. Apply 28 VDC to the input of the
filter box J1-1 and the return to J1-2. Measure the voltage from J1-1 to J2-1. Record on
data sheet. It should be less than 1.5 volts.

PRy

R3
J Ft 0.1 v 32 : i
P> -\ - - /W., - |
f \SA R |R, _J_C|
1?:1;;%‘27'%!?1 s |y T“’:&?
> , < 2

Ficren




ANTENNA OPERATIONAL TESTS FOR PRE AND POST MECHANIC AL TESTS
Antenna Speed und Reference Triggers.

To perform this subtest, proceed os follows:

a. Connect the equipment as shown in Figure | with the test box ANT POWER switch
in the OFF position.

b. Adjust the power supplies for input voltages of +24 + 0.5 Vdc and +5.0 £ 0,1 Vdc
and place the ANT POWER Switch in the ON position,

e, With the counter, measure the period of the 15 Hz, 135 Hz ond 1350 Hz TRIGGERS
ot the test box and observe these triggers with the oscilloscope. Record the following
characteristics on the data sheets, '

(') Period between triggers

15 Hz trigger 66.666 + 133 ms
135 Hz trigger 7407 + 14.8 ps
1350 Hz trigger 740 £ 10 ps
(2) Trigger base line level > +3.5 Vdc
(3) Pulse Amplitude Z 3.0 Vdc negotive from base line

(4) Pulse rise time - (10 - 90%) £ 20 ps
Antenna Speed Error. To perform this test, proceed as follows:
a. Connect the equipment as shown in Figure 1.

b. Energize the equipment and monitor the antenna speed error on the test interface
box. After the antenna gets up to speed, the signal should be fow (0.7 Vdec Max.)

c. Cause an antenna speed error by momentarily switching off the antenna on signal ot

the antenna interface test box and observe that the antenna speed error signal goes
high (3.5 Vdc min.). Check data sheet.

Voltage Standing Wave Ratio (VSWR). To perform this subtest, proceed as follows:

a. Remove pedestal from bose of antenna assembly ond connect the equipment os
as shown in Figure 2.

b. Place the signal generator in the square wove moduloted mode and adjust the
frequency to 1151 MHz. With gain and vemier controls set at approximately
1/2 minimum on the SWR meter, adjust the probe penetration of the slotted line to
obtain on on-scale reading on the SWR meter. Move the probe along the slotted
line until @ maximum indication is obtained. By interacting adjustments of gain,
vemier, and frequency controls on the SWR meter and by interacting adjustm ents of

probe penetration and probe location on the slotted line, obtain o SWR m eter reading
of 1.0,

(8 Move the probe along the slotted line until @ minimum voltage is displayed on the SWR

r;n;er. lRecord meter SWR reoding on data sheet. The VSWR should be less than
Dtol,

.




ANTENNA
AS-332/T,

POneR INTERFACE TEST AN'
& BOX ANTENNA
OFF

TEST POINTS \ ==
( o >..2 ¢

‘.. :’ 15Hz 135 1350 SPEED
’ Hz Hz ERROR

A

0SCILLOSCOPE

COUNTER

POWER SUPPLY [POWER SUPPLY.
18-30 VOC 5VDC
FIGURE 1
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HPG12A

VSWR INDICATOR
HP415C
SWR METER

GENERATOR e

10d8
ATTENUATOR

-

SLOTTED LINE
HP8O5C

FIGURE 2
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15 Hz and 135 Hz Modulation.

Use the antenna range and observe the modulation pattern when CW is radiated through the

antenna (f = 1213 MHz). Check the data sheet if the 15 and 135 Hz modulation pattem is
correct,
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